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the DCE conceptualises a good as consisting of a number of attributes which all contribute to its 130 value. As two of these attributes are usually environmental quality and the price of the good, the 131 comparison with money is less direct in the DCE. Therefore, DCE are somewhat more flexible than 132 the CVM because instead of eliciting the WTP for the hypothetical management measures they 133 present respondents with a series of choices between two or more specifications of measures. These 134 choice options are described in terms of a set of attributes, the levels of which vary across options. 135
Each option displays how the management measure leads to different quantities or quality levels of 136 the specific non-market goods described (i.e. the choice attributes) at different costs. In both CVM and DCE, if the survey sample is representative of the whole population affected 147 by the proposed environmental management measures, estimated mean WTP in the sample can be 148 multiplied with the total number of households affected. This yields the total value of the changeM A N U S C R I P T , consultation with the scientific literature and natural scientists 168 with expertise in the area under study, and semi-structured interviews and focus groups with 169 members of the general public (Figure 3) . The latter two help the researchers gauge the level of 170 concern, knowledge and understanding that potential survey respondents have for the specific topic. 171
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It also helps identify suitable cost levels that can be incorporated into the choice exercise and the 172 payment scenario. The former helps identify how the proposed measures will be financed, the 173 responsible institution and the payment vehicle. The choice of an appropriate payment vehicleM A N U S C R I P T
8 respondents relate the proposed changes to their household budget. The last crucial component of 176 questionnaire construction is the experimental design. In the case of the CVM, the experimental 177 design involves the selection of payment amounts for the dichotomous-choice format or the 178 specification of a payment card. For DCE, the experimental design is the combination of attribute 179 levels and costs into choice alternative that appear on the choice cards (e.g. Figure 2 ). In practical 180 applications the number of all possible attribute combinations is typically too large to present them 181 to respondents. Efficient experimental designs generate that combination of attribute levels in a 182 limited number of choice occasions, which is able to produce accurate estimates of the model attributes, which were general species diversity, protection of some charismatic species (porpoises, 243 seals and seabirds), restrictions of the spread of invasive species and an annual household tax (Table  244 1). While ecosystem service categories were not directly used as attributes, the idea of capturing 245 diversity of species as a regulating service and the protection of particular species as a cultural 246 service guided attribute selection. As the survey was to be conducted in the UK, all described 247 changes refer to the UK section of the Dogger Bank area. The survey was conducted online inM A N U S C R I P T
were obtained (Table 1) water and on the shore (ecosystem service: biological control), access to seagrass meadows for 311 boaters and divers (opportunities for recreation and tourism) and improved water clarity through 312 water purification (waste treatment/water purification). The cost attribute was specified as a waste 313
water treatment fee that all households in the region would have to pay (Table 1 ). The preparation 314 of this survey took just under one year and comprised regular interactions between members of the 315 survey team (two economists and three seagrass ecologists) and between the survey team and the 316 public, including: 19 semi-structured interviews with residents in the Gdańsk area, three focus group 317 meetings as well as two face-to-face pilot surveys with = 50 completed interviews each (Table 1) . 318
After each of these steps, the survey questions, valuation scenario and attribute description were 319 modified based on findings. In the main survey, 500 interviews were completed face-to-face with 320 Meyerhoff and Liebe 2008). In the CVM some respondents might state a WTP of zero not because 365 they truly expect no change in welfare but because they want to express protest, dissatisfaction or 366 anger regarding the valuation scenario, the payment vehicle, the institution responsible for the 367 proposed measures or the valuation survey as a whole. This type of respondent has to be identified 368 so that only true zero WTP statements are used for welfare analysis. In DCE studies, protest 369 respondents might be those who prefer the no-cost status quo in all choice occasions even though 370 they would in fact experience a change in welfare from the proposed changes. Attitudinal follow-up 371 questions are used to distinguish these respondents from those who choose the no-cost option 372 because they truly do not value the described changes. In the Wadden Sea study, for example, all 373 respondents consistently choosing the status quo were asked why they were not willing to pay to 374 avoid environmental changes in the Wadden Sea. Most of these respondents stated that the 375 M A N U S C R I P T
management measures, but simply that they did not want to pay even though they would value the 378 proposed changes. Based on these answers 33 respondents were discarded from the survey sample. 379 380 - Table 2 -381
Endpoints of valuation scenarios: Definition and range of choice attributes 383
Valuation scenarios need to clearly specify the endpoints of the proposed environmental change. 384
Such endpoints are described in terms of the different ways through which the environmental 385 changes will affect societal welfare. In CVM scenarios, typically only a one-off change from a current 386 status or business-as-usual scenario to a future change scenario covering all possible impacts is 387 presented. In DCE, the different impacts may find expression in the choice attributes which can be 388 the Gulf of Gdańsk survey, the ecosystem service framework was used to structure preparatoryM A N U S C R I P T
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affects individual welfare proved helpful in guiding participants' discussions of the role of this 404 ecosystem. Consequently, the use of clear-cut ecosystem service categories as choice attributes was 405 retained in the main survey. While ecosystem service categories guided the initial considerations 406 about the choice attributes to be used in the Dogger Bank survey, they were not used in the final 407 survey due to a lack of required ecosystem data at the appropriate spatial scale for the ecosystem 408 services in the case study area and lack of familiarity with these services by the respondents (e.g. 409 waste remediation, carbon sequestration and gene pool protection). 410
The selection of choice attributes, however, is always influenced by both the scientific 411 evidence and the perception of respondents. In the Polish survey, ecological expert knowledge was 412 necessary to translate the quantitative -but still relatively scarce -information about projected 413 filamentous algae abundance into spatial terms meaningful to respondents. In a series of work 414 meetings, economists and seagrass ecologists developed the description of the attribute and its 415 levels, which were then tested on members of the public and subsequently refined. Focus groups 416 can serve to detect potential interaction effects between attributes which should be taken into 417 account in the experimental design (Hoyos 2010) . While clarification from a natural science 418 perspective is needed about which services are delivered jointly by the same ecological processes 419 (e.g. carbon sequestration and bioremediation of waste) and hence cannot be independently varied, 420 the perception of respondents on service interactions also needs to be assessed. It is possible that 421 the value of a benefit from a certain service depends on the level of another service. This 422 information needs also to be incorporated into the experimental design of the DCE. For example, 423 participants in the Polish focus groups explicitly discussed which seagrass ecosystem services they 424 perceive as related and being provided jointly. Since no relationships between the three attributes 425 were perceived, they were varied independently in the experimental design used in the main survey. Directive. In the Wadden Sea study scenarios were linked to global rather than national or local 450 policy by using official IPCC scenarios from which to derive the anticipated environmental change in 451 the study area (Table 2 ). This step attempts to close the gap between SP valuation and policy-making to the process by which a marine ecologist might infer that the marine species in one location where 523 sampling has been undertaken will be similar to those in another location because they share key 524 environmental characteristics. The pitfalls for an economist using value transfer with limited data 525 availability are familiar to those faced by the natural scientists. Can it be reasonably assumed that 526 the two sites are sufficiently similar in the characteristics that affect economic choices to be certain 527 that value transfer is a valid process? However, this technique is developing rapidly (e.g. Czajkowski 
Questionnaire preparation and testing
Semi-structured interviews (n=29)
Resident pilot survey (n=50) Focus groups (three meetings)
Test interviews using thinkaloud protocol (n=19)
Tourist pilot survey (n=25) Semi-structured interviews (n=19)
Online pilot survey (n=60) Two face-to-face pilot surveys (n=50 each) M A N U S C R I P T 
A C C E P T E D ACCEPTED MANUSCRIPT

M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
Regulating fishing activities and changing windfarm design could determine the state of Dogger Bank habitat and the ecological functions Dogger Bank is able to perform.
In the next set of questions, we want to explore your opinions about the potential outcomes of the Dogger Bank management plan and the costs of monitoring and enforcing the plan: 
